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Summary of measurement results

No. Test Type Clause in FCC rules Verdict
1 RF power output 2.1046 PASS
2 Effective Radiated Power 22.913(a)(5) PASS
3 Occupied Bandwidth 2.1049 PASS
4 Band Edge Compliance 2.1051/22.917(a) PASS
22.913(d)/
5 Peak-to-Average Power Ratio (@ PASS
KDB 971168 D01(5.7)
6 Frequency Stability 2.1055/22.355 PASS
7 Spurious Emissions at Antenna Terminals 2.1051/22.917(a) PASS
8 Radiates Spurious Emission 2.1053/22.917 (a) PASS
Date of Testing: (Original) June 29, 2018~ July 16, 2018 and July 30, 2018~ July 31, 2018 and August 3,
2019~ August 13, 2019
(Variant) March 19, 2022 ~ March 29, 2022
Date of Sample Received: (Variant) March 18, 2022
Note: All indications of Pass/Fail in this report are opinions expressed by TA Technology (Shanghai) Co.,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties were not
taken into account and are published for informational purposes only.

EC25-AFXD; EC25-AFXD MINIPCIE (Report No.: R2203A0238-R1) is a variant model of EC25-AFXD;
EC25-AFXD MINIPCIE (Report No.: R2007A0434-R1). Test values duplicated from Original for
variant. This report adds information and tests related to HSPA+. The detailed product change
description please refers to the ANNEX D.

EC25-AFXD; EC25-AFXD MINIPCIE (Report No.: R2007A0434-R1) is a variant model of
EC25-AFX; EC25-AFX MINIPCIE (Report No.: R1907A0408-R1V1). Only Radiated Spurious
Emissions of the worst band are verified for EC25-AFXD; EC25-AFXD MINIPCIE . The data did
not get worse so it was not recorded in this report. The detailed product change description
please refers to the ANNEX C.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 3 of 50
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1. Test Laboratory

1.1. Notes of the Test Report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd. The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein .Measurement Uncertainties were not taken
into account and are published for informational purposes only. This report is written to support

regulatory compliance of the applicable standards stated above.

1.2. Test facility

FCC (Designation number: CN1179, Test Firm Registration Number: 446626)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA (Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

1.3. Testing Location

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: xukai@ta-shanghai.com

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 4 of 50
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2. General Description of Equipment under Test

Client Information

Applicant

Quectel Wireless Solutions Co., Ltd

Applicant address

Building 5, Shanghai Business Park Phase Ill (Area B), No.1016
Tianlin Road, Minhang District, Shanghai, China 200233

Manufacturer

Quectel Wireless Solutions Co., Ltd

Manufacturer address

Building 5, Shanghai Business Park Phase Ill (Area B), No.1016
Tianlin Road, Minhang District, Shanghai, China 200233

General Information

EUT Description

Model EC25-AFXD; EC25-AFXD MINIPCIE
IMEI 863010031218428

Hardware Version R1.0

Software Version EC25AFXDGARO7A01M1G

Power Supply

External Power Supply

Antenna Type

The EUT don’t have standard Antenna, The Antenna used for test
ing in this report is the after-market accessory (Dipole Antenna)

Antenna Gain

4dBi

Test Mode(s) WCDMA Band V; LTE Band 5;
Test Modulation (WCDMA)QPSK 16QAM; (LTE)QPSK 16QAM,;
HSDPA UE Category 24
HSUPA UE Category 6
LTE Category 4
A PR WCDMA Band V: 23.22dBm
LTE Band 5: 22.71dBm
Rated Power Supply Voltage | 3.8V

Extreme Voltage

Minimum: 3.3V  Maximum: 4.3V

Extreme Temperature

Lowest: -40°C Highest: +85°C

Band Tx (MHz) Rx (MHz)
Operating Frequency
A WCDMA Band V 824 ~ 849 869 ~ 894
LTE Band 5 824 ~ 849 869 ~ 894
Note: The EUT is sent from the applicant to TA and the information of the EUT is declared by the
applicant.
TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 5 of 50
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Accessory equipment
Evaluation Board RF Cable
RS232-t0-USB Cable Antenna: Dipole Antenna
Headset DC 5V Adaptor

EC25-AFX and EC25-AFX MINIPCIE are all LTE modules. They support the same frequency bands,
use the same chipset and share the same software & hardware design. The main difference is on the
carrier board.

EC25-AFX MINIPCIE makes up of EC25-AFX module and PCle transferred board.

The transferred board switches EC25-AFX module to follow PCI Express Mini Card 1.2 standard
connector protocol. No any other internal changes in EC25-AFX module.

Two models are identical in interior structure and components, and just connector interface is
different for the marketing requirement.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 6 of 50
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3. Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

Test standards:
FCC CFR 47 Part 22H (2021)

ANSI C63.26 (2015)

Reference standard:
FCC CFR47 Part 2 (2021)

KDB 971168 D01 Power Meas License Digital Systems v03r01

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 7 of 50
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4. Test Configuration

Radiated measurements are performed by rotating the EUT in three different orthogonal test planes.
EUT stand-up position (Z axis), lie-down position (X, Y axis). Receiver antenna polarization
(horizontal and vertical), the worst emission was found in position (X axis, horizontal polarization) and

the worst case was recorded.

All mode and data rates and positions were investigated. Subsequently, only the worst case

emissions are reported.

The following testing in WCDMAV/LTE is set based on the maximum RF Output Power.

Test modes are chosen to be reported as the worst case configuration below:

Modes/Modulation

Test items
WCDMA Band V
RMC
RF power output HSDPA/HSUPA
DC-HSDPA/HSPA+
Effective Radiated Power RMC
Occupied Bandwidth RMC
Band Edge Compliance RMC
Peak-to-Average Power Ratio RMC
Frequency Stability RMC
Spurious Emissions at Antenna Terminals RMC
Radiates Spurious Emission RMC

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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Test modes are chosen as the worst case configuration below for LTE Band 5.

Test
Bandwidth (MHz) Modulation RB
Test items Channel
14 | 3 5 | 10 | QPSK | 16QAM 1 50% |100% | L | M | H
RF power output O O O O O O O O O O| O
Effective Isotropi
CCIVEISOIOPIC 1 ' 1 ol o | 0| © 0 ol o| o |olo]|o
Radiated power
Oceupied olo|o|o]| o olo|o
Bandwidth
B E
and Edge olo|o|o]| o 0 0
Compliance
Peak-to-A
cartionverag® 1 5o 1ol o | o | o olo|o
Power Ratio
F
reauency olo|lo|o]| o 0 0
Stability
Spurious
Emissions at 0 0o 0] O 0O 0O|l0]|0O
Antenna Terminals
Radiates Spuri
alae§ .purlous o . ol o o ololo
Emission
Note 1. The mark “O” means that this configuration is chosen for testing.
2. The mark “-” means that this configuration is not testing.
TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 9 of 50
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5. Test Case Results

5.1. RF Power Output

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Methods of Measurement

During the process of the testing, The EUT is controlled by the Base Station Simulator to ensure max
power transmission and proper modulation.

Test Setup

EUT

FF cable

Base station Simulator

The loss between RF output port of the EUT and the input port of the tester has been taken into

consideration.

Limits

No specific RF power output requirements in part 2.1046.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 0.4 dB.

TA Technology (Shanghai) Co., Ltd.

TA-MB-05-001R
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Test Results

EC25-AFX
Conducted Power(dBm)
WCDMA Band V Channel 4132 Channel 4183 Channel 4233
826.4(MHz) 836.6(MHz) 846.6(MHz)
RMC 23.01 23.00 22.99
Sub - Test 1 2214 22.18 22.16
HSDPA Sub - Test 2 22.20 22.21 22.15
Sub - Test 3 21.64 21.60 21.66
Sub - Test 4 21.61 21.59 21.65
Sub - Test 1 21.39 21.38 21.37
Sub - Test 2 19.38 19.37 19.36
HSUPA Sub - Test 3 20.36 20.36 20.35
Sub - Test 4 19.35 19.35 19.34
Sub - Test 5 2212 2214 2213
Sub - Test 1 22.35 22.36 22.33
DC-HSDPA Sub - Test 2 22.34 22.35 22.32
Sub - Test 3 21.92 21.84 21.83
Sub - Test 4 21.91 21.83 21.82
HSPA+ 16QAM 2117 21.01 21.16
TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 11 of 50
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LTE Band 5 Conducted Power(dBm)
. RB Test Channel RB Test Channel
Modulation
Size | Offset | Low | Mid | High | Size | Offset| Low | Mid | High
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
1 0 2298 | 23.11 | 23.15 1 0 23.05 | 23.13 | 23.24
1 2 23.07 | 23.44 | 23.25 1 7 2294 | 23.46 | 23.15
1 5 23.09 | 23.19 | 23.17 1 14 23.18 | 23.13 | 23.15
QPSK 3 0 23 23.31 | 23.15 8 0 22.08 | 22.17 | 22.13
3 1 23.01 | 23.26 | 22.94 8 3 21.98 | 22.15 | 22.04
3 3 2314 | 23.05 | 23.22 8 7 22.06 | 22.06 | 22.06
6 0 2211 | 2213 | 22.14 15 0 22.06 | 22.14 | 22.08
1 0 22 21.77 | 21.82 1 0 21.84 | 21.65 | 21.78
1 2 2169 | 21.74 | 21.69 1 7 21.79 | 21.91 | 21.87
1 5 21.88 | 21.72 | 21.65 1 14 2191 | 21.73 | 21.68
16QAM 3 0 22.07 | 22.31 | 22.06 8 0 20.95 | 21.28 | 21.15
3 1 22 22.08 | 21.92 8 3 20.93 | 21.07 | 20.87
3 3 222 | 2222 | 21.86 8 7 2117 | 21.27 | 20.88
6 0 20.91 | 23.03 | 20.86 15 0 20.98 | 23.06 | 20.98
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz

1 0 2295 | 23.01 | 23.32 1 0 23.13 | 23.16 | 23.32
1 12 23.01 | 23.52 | 23.25 1 24 23.09 | 23.61 | 23.35
1 24 23.16 | 23.18 | 23.23 1 49 23.2 | 23.23 | 23.28
QPSK 12 0 2214 | 22.26 | 22.06 25 0 2217 | 22.31 | 22.23
12 6 2191 | 22.29 | 21.98 25 12 22.07 | 22.33 | 2214
12 13 2212 | 22.14 | 22.08 25 25 2218 | 22.22 | 22.22
25 0 21.96 | 22.15 | 22.19 50 0 2216 | 22.27 | 22.21
1 0 2194 | 21.71 | 21.75 1 0 22.01 | 21.85 | 21.94
1 12 218 | 21.77 | 21.86 1 24 21.85 | 21.94 | 21.88
1 24 21.89 | 21.76 | 21.76 1 49 2192 | 21.82 | 21.83
16QAM 12 0 21.03 | 21.29 | 2112 25 0 2113 | 21.37 | 21.21
12 6 21.03 | 21.01 | 20.98 25 12 21.08 | 21.2 | 21.07
12 13 21.23 | 2117 | 20.93 25 25 21.27 | 21.28 | 21.01
25 0 20.81 | 23.07 | 20.99 50 0 21 23.14 | 21.02
TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 12 of 50
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EC25-AFX MINIPCIE
LTE Band 5 Conducted Power(dBm)
- . BB RB Channel/Frequency(MHz)
size | offset | 20450/829 20525/836.5 20600/844
1 0 23.96 23.89 23.92
1 25 23.95 23.98 24.19
1 49 23.90 23.90 23.51
10MHz QPSK 25 0 22.98 23.02 22.98
25 13 22.97 22.92 23.10
25 25 23.05 23.00 23.03
50 0 23.03 22.93 22.99

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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5.2. Effective Radiated Power

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

The testing follows FCC KDB 971168 v03r01 Section 5.8 and ANSI C63.26 (2015).

a) Connect the equipment as illustrated. Mount the equipment with the manufacturer specified
antenna in a vertical orientation on a manufacturer specified mounting surface located on a
non-conducting rotating platform of a RF anechoic chamber (preferred) or a standard radiation site.
b) Key the transmitter, then rotate the EUT 360° azimuthally and record spectrum analyzer power
level (LVL) measurements at angular increments that are sufficiently small to permit resolution of all
peaks. If a standard radiation test site is used, raise and lower the test antenna to obtain a maximum
reading at each angular increment. (Note: several batteries may be needed to offset the effect of
battery voltage droop, which should not exceed 5% of the manufactured specified battery voltage
during transmission).

c) Replace the transmitter under test with a vertically polarized half-wave dipole (or an antenna
whose gain is known relative to an ideal half-wave dipole). The center of the antenna should be at the
same location as the center of the antenna under test.

d) Connect the antenna to a signal generator with a known output power and record the path loss
(in dB) as LOSS. If a standard radiation test site is used, raise and lower the test antenna to obtain a
maximum reading.LOSS = Generator Output Power (dBm) — Analyzer reading (dBm)

e) Determine the effective radiated output power at each angular position from the readings in steps
b) and d) using the following equation:ERP (dBm) = LVL (dBm) + LOSS (dB)

f) The maximum ERP is the maximum value determined in the preceding step.

g) When calculating ERP, in addition to knowing the antenna radiation and matching characteristics,
it is necessary to know the loss values of all elements (e.g.transmission line attenuation, mismatches,
filters, combiners) interposed between the point where transmitter output power is measured, and the
point where power is applied to the antenna. ERP can then be calculated as follows:

EIRP (dBm) = Output Power (dBm) - Losses (dB) + Antenna Gain (dBi)

where:dBd refers to gain relative to an ideal dipole.

EIRP (dBm ) = ERP (dBm) + 2.15 (dB.)

The RB allocation refers to section 5.1, using the maximum output power configuration.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 14 of 50
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Test setup

Transmitter Test
Antenna Antenna

|
E TRAMSMITTER SPECTRUM

UNDER TEST ANALYZER

TURNTAELE

AMECHOIC CHAMBER OR
STANDARD TEST SITE

pem=mmmmmsmmm === -

ANECHOIC CHAMBER OR
STANDARD TEST SITE

i Half-wave '

H Vertical Test !

' Antenna  fntenna !

! i

i N/ N !

l :

! 1

1 I

]

! RF SIGNAL | SPECTRUM

: GEMERATOR i ANALYZER
1

! 1

; | | |

; TURNTABLE | i

I :

! |

! |

Limits

Rule Part 22.913(a)(5) specifies that "Mobile/portable stations are limited to 7 watts ERP”.

Limit <7W (38.45dBm)

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k =2, U=1.19 dB

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 15 of 50
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Test Results:

The measurement is performed for both of horizontal and vertical antenna Polarization, and only the
data of worst mode is recorded in this report.

Frequency ERP | Limit
Mode | Channel Polarization Conclusion
(MHz) (dBm) | (dBm)
Low 826.4 Horizontal 23.16 | 38.45 Pass
WCDMA . .
Band V Mid 836.6 Horizontal 23.18 | 38.45 Pass
High 846.6 Horizontal 23.22 | 38.45 Pass
LTE Band 5
Frequency ERP | Limit
bandwidth | Channel Polarization Conclusion
(MHz) (dBm) | (dBm)
Low 824.7 Horizontal 22.31 | 38.45 Pass
1.4 MHz - -
(QPSK) Mid 836.5 Horizontal 22.20 | 38.45 Pass
High 848.3 Horizontal | 22.52 | 38.45 Pass
3 MH Low 825.5 Horizontal 22.33 | 38.45 Pass
(st;) Mid 836.5 Horizontal 22.36 | 38.45 Pass
High 847.5 Horizontal | 22.58 | 38.45 Pass
Low 826.5 Horizontal 22.24 | 38.45 Pass
5 MHz ) .
(QPSK) Mid 836.5 Horizontal 22.33 | 38.45 Pass
High 846.5 Horizontal | 22.70 | 38.45 Pass
10 MH Low 829 Horizontal 22.23 | 38.45 Pass
(QPSKZ) Mid 836.5 Horizontal 22.32 | 38.45 Pass
High 844 Horizontal | 22.71 | 38.45 Pass
Low 824.7 Horizontal 21.88 | 38.45 Pass
1.4 MHz - .
Mid 836.5 Horizontal 21.74 | 38.45 Pass
(16QAM)
High 848.3 Horizontal 21.97 | 38.45 Pass
MH Low 825.5 Horizontal 21.80 | 38.45 Pass
3 MHz Mid 836.5 Horizontal | 21.91 | 3845 |  Pass
(16QAM) :
High 847.5 Horizontal | 21.98 | 38.45 Pass
5 MH Low 826.5 Horizontal 21.69 | 38.45 Pass
z Mid 836.5 Horizontal 21.76 | 38.45 Pass
(16QAM) _
High 846.5 Horizontal | 22.16 | 38.45 Pass
Low 829 Horizontal 21.72 | 38.45 Pass
10 MHz - -
Mid 836.5 Horizontal 21.77 | 38.45 Pass
(16QAM) _
High 844 Horizontal 22.10 | 38.45 Pass
TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 16 of 50
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5.3. Occupied Bandwidth

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Method of Measurement

The EUT was connected to Spectrum Analyzer and Base Station Simulator via power Splitter. The
occupied bandwidth is measured using spectrum analyzer.

RBW is set to 51kHz, VBW is set to 160kHz for WCDMA Band V,
RBW is set to 51kHz, VBW is set to 160kHz for LTE Band 5 (1.4MHz),

RBW is set to 100kHz, VBW is set to 300kHz for LTE Band 5 (3MHz/5MHz),

RBW is set to 300kHz, VBW is set to 1MHz for LTE Band 5 (10MHz),

99% power and -26dBc occupied bandwidths are recorded. Spectrum analyzer plots are included on

the following pages.

Test Setup

EUT

Spectrum

Splitter

Analyzer

Base station Simulator

Limits

No specific occupied bandwidth requirements in part 2.1049.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 624Hz.

TA Technology (Shanghai) Co., Ltd.

TA-MB-05-001R
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Test Result
o -
Mode Channel Frequency (MHz) Ba:zvfi:t:v::ner) Bandfv?:t?:(:MHz)

WCDMA 4132 826.4 4.1507 4.730

Band V 4183 836.6 41473 4.722

(RMC) 4233 846.6 41216 4712

LTE Band 5
RB Modulation Bandwidth Channel Frequency 99%.Power -2(.5dBc
(MHz) (MHz) Bandwidth(MHz) | Bandwidth(MHz)
20407 824.7 1.1005 1.298
14 20525 836.5 1.1002 1.293
20643 848.3 1.1003 1.295
20415 825.5 2.7072 3.018
3 20525 836.5 2.7084 3.010
20635 847.5 2.7089 3.012
QPSK
20425 826.5 4.5176 5.017
5 20525 836.5 4.5101 5.023
20625 846.5 4.5116 5.013
20450 829 8.9812 8.910
10 20525 836.5 8.9635 9.905
20600 844 8.9888 9.951
100%
20407 824.7 1.0966 1.304
14 20525 836.5 1.0969 1.304
20643 848.3 1.0966 1.297
20415 825.5 2.6967 2.984
3 20525 836.5 2.969 2.982
20635 847.5 2.7061 3.002
16QAM

20425 826.5 4.4922 4.965
5 20525 836.5 4.4909 4.953
20625 846.5 4.4929 4.971
20450 829 8.9799 9.909
10 20525 836.5 8.9569 9.895
20600 844 8.9516 9.874

TA Technology (Shanghai) Co., Ltd.

TA-MB-05-001R
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WCDMA Band V CH-Low

Fa Hor

Canter Froq 125400000 MHz
o Trig: Frue Run AvglHeld= 106150
P Cainckow At 40 dE) Fadis Device: BTS

_Rel 30.00 dBm

[Center 826.4 MHz
#Res BW 51 kHz #VBW 160 kHz

Occupled Bandwidth Total Power 33.0 dBm
4.1507 MHz

Transmit Freq Error -4.313 kHz OBW Power 90,00 %

x dB Bandwidth 4.730 MHz xdB -26.00 dB

WCDMA Band V CH-Middle

Canter Froq K36 600000 MMz
o Trig: Frue Run AvglHeld= 106150
ol BAtten 40 B Fadis Device: BTS

_Rel 30.00 dBm

Center 836.6 MHz
#Res BW 51 kHz #VBW 160 kHz

Occupled Bandwidth Total Power 33.1 dBm
4.1473 MHz

Transmit Freq Error -2.203 kHz OBW Power 99,00 %
x dB Bandwidth 4722 MHz xdB -26.00 dB

Canter Frea; (45 600000 Mz Radie St
Trig: Frae Fiun ‘AvgiHold 108010

ol BAtten 40 B Fadis Device: BTS

_Rel 30.00 dBm

Center 846.6 MHz ) ) Span 10 MHz
¥Res BIW 51 kHz #VBW 160 kHz Sweep 3.667 ms,

Occupled Bandwidth Total Power 32.8 dBm
4.1216 MHz

Transmit Freq Error -2.005 kHz OBW Power 90,00 %

x dB Bandwidth 4712 MHz xdB -26.00 dB
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FCC RF Test Report

Report No: R2203A0238-R1

LTE Band 5 QPSK 1.4MHz CH-Low

LTE Band 5 QPSK 3MHz CH-Low

enter Freg 824.700000 MHz

W ket

nter 824.7 MHz
BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

Cortar Freq: 024 100000 vtz
Trig: Fres Run
WAmen; 30 4B

FVBW 100 kHz

Total Power

1.1005 MHz
2,458 kHz OBW Power
1.298 MHz xdB

AglHeld> 10010

die St

Fladie Daviea: BTS

Apghen Spmsrarm kaabyies - {cupind W

00000 MHz

iCr‘.-n[F.-r 825.5 MHz
#Res BW 62 kHz

Occupied Bandwidth

2.7072 MHz
1.081 kHz
018 MHz

Transmit Freq Error
¥ dB Bandwidth

Contar Freq; 138500000
Trig: Fres Run
o Gainct e AR 30 48

Total Power

OBW Power
xdB

L
iz
AglHeld> 10010

Fadie $td: Nome

Fladie Daviea: BTS

Span 6 MHz,
Sweep 1.533 ms}

33.1 dBm

99.00 %
-26.00 dB

W ket

nter 836.5 MHz
BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

Contar Freq; 636500000
Trig: Fres Run

* Amen: 30 &8

FVBW 100 kHz

Total Power

OBW Power

L
iz
AglHeld> 10010

Fladie Daviea: BTS

33.1 dBm

99.00 %
6.00 dB

iCr‘.-n[F.-r 836.5 MHz
#Res BW 6.

Occupied Bandwidth

2.7084 MHz
2,064 kHz
3.010 MHz

Transmit Freq Error
¥ dB Bandwidth

Contar Freq; 636500000
Trig: Fres Run

o Gainct e EARSN

Total Power

OBW Power
xdB

L
iz
AglHeld> 10010

Fladie Daviea: BTS

Span 6 MHz,
Sweep 1.533 ms}

33.1 dBm

99.00 %
-26.00 dB

S
Rel 36.00 dBm

nter 848.3 MHz
s BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

Contar Freg: 548 300000

FVBW 100 kHz

Total Power

1.1003 MHz
2.686 kHz
1.205MHz  xdB

OBW Power

it
AurgiHeld= 10110

die

Fladie Daviea: BTS

32.9 dBm

99.00 %
-26.00 dB

Occupied Bandwidth

2.7089 MHz
2,011 kHz
3.012 MHz

Transmit Freq Error
¥ dB Bandwidth

Contar Froq: ST 400000 Mres
AvgiHeld> 10110

Total Power

OBW Power
xdB

Fladie Daviea: BTS

Span 6 MHz,
Sweep 1.533 ms}

33.1 dBm

99.00 %
-26.00 dB

TA Technology (Shanghai) Co., Ltd.
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FCC RF Test Report

A

Report No: R2203A0238-R1

LTE Band 5 QPSK 5MHz CH-Low

e 514

Fladie Daviea: BTS

&
Conter Freq: (28 500000 Mits
Trig: Fres Run AvgiHeld> 10110
o Gainct e AR 30 48

nter §26.5 MHz Span 10 MHz,
BW 100 kHz FVBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 33.2 dBm

4.5176 MHz
Transmit Freq Error 4.098 kHz
¥ dB Bandwidth 5,017 MHz xdB

OBW Power

At $pmcirum kaabyies - Occuperd W
Trig: Fres Run

000000 MHz

S Gainciaw © BAmen: 30 &8

iCr‘.-n[F.-r 820 MHz
#Res BW 200 kHz

Occupled Bandwidth

8.9812 MHz
Transmit Freq Error
# dB Bandwidth 0 MHz xdB

FVBW 620 kHz

Total Power

LTE Band 5 QPSK 10MHz CH-Low

Contar Freg: £70.000000 ez
AglHeld> 10010

5.458 kHz OBW Power

33.3 dBm

99.00 %
-2

Fadis $td: None

Fladie Daviea: BTS

Span 20 MHz
Sweep 1ms)

.00 dB

L
Contar Freg: K38 200000 ez
Trig: Fres Aun AglHeld> 10010

S Gainciaw © BAmen: 30 &8 Radie Duvice: BTS

nter 836.5 MHz Span 10 MHz,
BW 100 kHz FVBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 33.3 dBm

4.5101 MHz
8.630kHz  OBW Power 29.00 %
5023MHz  xdB 6.00 dB

Transmit Freq Error
¥ dB Bandwidth

Trig: Fres Aun
o Gainct e EARSN

iCr‘.-n[F.-r 836.5 MHz
#Res BW 200 kHz

Occupled Bandwidth
8.9635 MHz
Transmit Freq Error 5483 kHz

¥ dB Bandwidth

Contar Freq; 636500000

L
iz
AglHeld> 10010

Total Power

OBW Power
8.905 MHz xdB

Fladis St

Fladie Daviea: BTS

Span 20 MHz
Sweep 1ms)

33.5dBm

99.00 %
-26.00 dB

i A
Contar Freq: 548500000 Mrts
MorgiHsld> 1010
Radie Duvice: BTS

nter 846.5 MHz Span 10 MHz,
s BW 100 kHz FVBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 33.4 dBm

4.5116 MHz
8.420 kHz
5013MHz % dB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth

[Center 244 MHz
#Res BW 200 kHz
Occupled Bandwidth
8.9888 MHz
Transmit Freq Error -5.798 kHz
# dB Bandwidth

Contr Froq: 044000000 Mres
MorgiHsld> 1010

Total Power

OBW Power
9,951 MHz xdB

Fladie Daviea: BTS

Span 20 MHz
Sweep 1ms)

33.4 dBm

99.00 %
-26.00 dB
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FCC RF Test Report

Report No:

R2203A0238-R1

LTE Band 5 16QAM 1.4MHz CH-Low

ter Froq 824 000 MHz Cortar Freq: 024 00000 vtz Fd:
enter Froq 824.700000 M i egiHeld> 1010
- Fladie Daviea: BTS

S Gainciaw © BAmen: 30 &8

nter 824.7 MHz

BW 30 kHz FVBW 100 kHz

Occupied Bandwidth Tatal Power
1.0966 MHz

Transmit Freq Error

# dB Bandwidth z x dB

OBW Power

Apghen Spmsrarm kaabyies - {cupind W

00000 MHz

iCr‘.-n[F.-r 825.5 MHz
#Res BW 62 kHz

Occupled Bandwidth

2.6967 MHz
Transmit Freq Error
# dB Bandwidth

Contar Freq; 138500000
Trig: Fres Run
o Gainct e AR 30 48

LTE Band 5 16QAM 3MHz CH-Low

L
iz
AglHeld> 10010

Total Power

OBW Power
xdB -2

Fadis $td: Nome

32.5dBm

99.00 %

Fladie Daviea: BTS

Span 6 MHz,
Sweep 1.533 ms}

00 dB

L
Contar Freg: K38 200000 ez
Trig: Fres Aun AglHeld> 10010

S Gainciaw © BAmen: 30 &8 Radie Duvice: BTS

nter 836.5 MHz

BW 30 kHz FVBW 100 kHz

Occupled Bandwidth Total Power 31.6 dBm

1.0969 MHz
Transmit Freq Error -1.352 kHz
# dB Bandwidth 1,304 MHz xdB

99.00 %
6.00 dB

OBW Power

o Gainct e EARSN

iCr‘.-n[F.-r 836.5 MHz
#Res BW 6.

Occupied Bandwidth

2.6969 MHz
2.797 kHz
2,982 MHz

Transmit Freq Error
¥ dB Bandwidth

Contar Freq; 636500000

Trig: Fres Run

L
iz
AglHeld> 10010

Total Power

OBW Power

xdB -26.00 dB

32.7 dBm

Fadie $td

Fladie Daviea: BTS

Span 6 MHz,
Sweep 1.533 ms}

99.00 %

Cortar Freq: 848 300000 vtz
MorgiHsld> 1010
Fladie Daviea: BTS

S
Rel 36.00 dBm

nter 848.3 MHz

s BW 30 kHz FVBW 100 kHz

Occupled Bandwidth Total Power 31.6 dBm

1.0966 MHz
-1.240 kHz OBW Power
1.297 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

2.7061 MHz
5.092 kHz
3.002 MHz

Transmit Freq Error
¥ dB Bandwidth

Contar Freq; 847 $00000

it
AurgiHeld= 10110

Total Power

OBW Power
xdB

Fadis $td.

Fladie Daviea: BTS

Span 6 MHz,
Sweep 1.533 ms}

32.0 dBm

99.00 %
-26.00 dB
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FCC RF Test Report

Report No: R2203A0238-R1

LTE Band 5 16QAM 5MHz CH-Low

3, e ]
Corter Freg: 606 500000 Mrty FRadis $1d: Hene
Trig: Fras un HoglHeld> 10110

o Gainct e AR 30 48 Radie Duvice: BTS

Ref Offsat 6 dB

Rel 36.00 dBm

Center Freg)

2% 500000 Mz |

enter 826.5 MHz
es BW 100 kHz

Span 10 MHz
FVBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 32.4 dBm

4.4922 MHz
Transmit Freq Error a8 Hz OBW Power
¥ dB Bandwidth xdB

LTE Band 5 16QAM 10MHz CH-Low

Apghen Spmsrarm kaabyies - {cupind W

29.0 0 z Cunter Freq: 679000000 Myt
Center Freq 829.000000 MHz - m‘_rm';“ gl eld> 1070

S Gainciaw © BAmen: 30 &8 Fladie Daviea: BTS

Center Freq|
23 D000 MHz|

iCr‘.-n[F.-r 820 MHz
#Res BW 200 kHz

Span 20 MHz
Sweep 1ms)

Occupled Bandwidth Total Power 32.3 dBm

8.9799 MHz
Transmit Freq Error a7 kHz OBW Power
¥ dB Bandwidth xdB

99.00 %
-26.00 dB

Y )
Contar Freg; (36 400000 kirtz Fladie $1d: Nene
Trig: Fras un HeglHold 10110

S Gainciaw © BAmen: 30 &8 Radie Duvice: BTS

Span 10 MHz

BW 100 kHz Sweep 1ms)

Occupled Bandwidth Total Power 32.5 dBm
4.4909 MHz

3.716 kHz OBW Power
4,953 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth

Y 05 )
Cantar Freq: 636 300000 vt Fladis $td: Nene
Trig: Fras un HeglHold 10110

S Gainciaw © BAmen: 30 &8 Radie Duvice: BTS

Rt
Rel 36.00 dBm

iCr‘.-n[F.-r 836.5 MHz
#Res BW 200 kHz

Span 20 MHz
Sweep 1ms)

Occupled Bandwidth Total Power 32.4 dBm
8.9569 MHz

kHz OBW Power
9,895 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
¥ dB Bandwidth

I A F)
Contar Freq: 548500000 Mrts Fladis Std: Hone
MorgiHsld> 1010

Radie Duvice: BTS

enter 846.5 MHz
BW 100 kHz

Span 10 MHz
FVBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 32.5 dBm

4.4929 MHz
1.495 kHz OBW Power
4,971 MHz xdB

Transmit Freq Error
¥ dB Bandwidth

Contar Freq: 844 500000 Mriz Fladis St None
AregiHeld> 10010

Fladie Daviea: BTS

[Center 844 MHz
#Res BW 200 kHz

Span 20 MHz
#VBW 620 kHz Sweep 1ms!

Occupled Bandwidth Total Power 32.5 dBm

8.9516 MHz
Transmit Freq Error -6.614 kHz OBW Power
# dB Bandwidth 9. MHz xdB

TA Technology (Shanghai) Co., Ltd.
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FCC RF Test Report Report No: R2203A0238-R1

5.4. Band Edge Compliance

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to Spectrum Analyzer and Base Station Simulator via power Splitter. The
band edge of the lowest and highest channels were measured. The average detector is used.

RBW is set to 51kHz,VBW is set to 160kHz for WCDMA Band V,

RBW is set to 15 kHz, VBW is set to 51 kHz for LTE Band 5 (1.4MHz),

RBW is set to 30 kHz, VBW is set to 100 kHz for LTE Band 5 (3MHz),

RBW is set to 51 kHz, VBW is set to 160 kHz for LTE Band 5 (5MHz),

RBW is set to 100 kHz, VBW is set to 300 kHz for LTE Band 5 (10MHz),

Spectrum analyzer plots are included on the following pages.

Test Setup

Spectrurm
Analyzer

EUT Splitter

Base station Simulator

Limits
Rule Part 22.917(a) specifies that “The power of any emission outside of the authorized operating

frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10
log(P) dB.”

Limit -13 dBm

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96, U=0.684dB.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-001R Page 24 of 50
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~_/ FCC RF Test Report

Report No: R2203A0238-R1

Test Result:

WCDMA Band V CH-Low

Agilent Spectrum Aasbyzer - Sept 58

Avg Typa: RMS
Augittoid> 1007160

Ref 23.00 dBm

~Span 5.000 MHz
Sweep 2.40 ms (1001 pts)

Center 824,000 MHz

#Res BW 51 kHz #VBW 160 kHz*

WCDMA Band V CH-High

Agilent Spectrum Aasbyzer - Sept 58

Avg Typa: RMS

r 9,000 z
Center Freq 849.000000 M Trig: Frea Run Avwgliiold> 1001100

Wit © Atian: 40 dB

Ref 23.00 dBm

~Span 5.000 MHz
Sweep 2.40 ms (1001 pts)

Center 849.000 MHz

#Res BW 51 kHz #VBW 160 kHz*

LTE Band 5 QPSK 1.4MHz CH-Low 1RB

Spectrum
dim  Offset 6.00 &

Mode Auto Sweep  Input 1 AC

3003 pts

RO Love ] == Rancdy ™"RBw | Froguon [~ Poworabs | atimit

Measuring...

LTE Band 5 QPSK 1.4MHz CH-High 1RB

Spectrum
Offset 6.00 d8

Mode Auto Sweep  Input 1 AC

3003 pts ap 0 MHz
jons

Range Lov | Power Abs | ALimit

ceiver Spectrum
dim  Offset 6.00 &

Mode Auto Sweep  Input 1 AC

3003 pts Span 11.0 MHz

™"RBw | Froguon [~ Poworabs | atimit

Measuring...

LTE Band 5 QPSK 1.4MHz CH-Low 100%RB

LTE Band 5 QPSK 1.4MHz CH-High 100%RB

Re

teceiv Spectrum
Ref Lavel B Offset 6.00 d8
unt 0

Mode Auto Sweep  Input 1 AC

TA Technology (Shanghai) Co., Ltd.
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~_/ FCC RF Test Report

Report No: R2203A0238-R1

LTE Band 5 QPSK 3MHz CH-Low 1RB

Spectrum
Offsst 6.00 d8 Mode Auts Sweep  Input 1 AC

fua |

/ \w’m“

e
PP
R L L

3003 pts Span 12.0 MHz

LTE Band 5 QPSK 3MHz CH-High 1RB

Spectrum
dim  Offset 6.00 & Mode Auto Sweep  Input 1 AC

3003 pts Span 14.0 MHz

[ mAW | Frogquen: | Powerabs | ALImit
100.0 g 19.4

Measuring,

LTE Band 5 QPSK 3MHz CH-Low 100%RB

Spectrum
Bm  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

Ref Level
unt

Span 12.0 MHz

Spectrum
dim  Offset 6.00 & Mode Auto Sweep  Input 1 AC

CF 853.0 MHz

tec Spectrum
Ref Lavel B Offset 6.00 d8 Mode Auto Sweep  Input 1 AC
unt 0

‘ .I'l'i,

s . Yal
: J i iV

Hz Span 14.0 MHz
s Emissions

Spectrum
dim  Offset 6.00 & Mode Auto Sweep  Input 1 AC

L
el s B P eI S EpIE e T

3003 pts Span 16.0 MHz

L RBW | Froquon | PoworAbs | aLimit
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~_/ FCC RF Test Report

Report No: R2203A0238-R1

LTE Band 5 QPSK 5MHz CH-Low 100%RB

Spectrum

diém  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

o0 .i'ﬂﬂ\w-‘-lW\-'-_ﬂ.«ib"ﬂ'J]

z Span 14.0 MHz
urious Emissions
Low |

LTE Band 5 QPSK 5MHz CH-High 100%RB

Spectrum

Bm  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

iphay
oy L Y —

Span 16.0 MHz

Spectrum

diém  Offset 6.00 d8 Mode Auto eep  Input 1 AC

e
™

j .
[ B TR

Spectrum
£0 dg Offset 6.00 d8

o,
o™, )
Mt i U Pl

3003 pts Span 21.0 MHz

L Rew | G L ALim
200.0 )

LTE Band 5 QPSK 10MHz CH-Low 100%RB

Spectrum
wvel Offset 6.00 d8

Mode Auto Sweep  Input 1 AC

o iAot kb g bl

3003 pts Span 19.0 MHz

[ mAW | Froquen: | Powerabs | ALimit

LTE Band 5 QPSK 10MHz CH-High 100%RB

Spectrum

Bm  OfMset 6.00 d8 Mode Auto Sweep  Input 1 AC

T TRV BT AP TN VRV YT

3003 pts Span 21.0 MHz

L Rew | Erequon

| PowerAbs | ALimit

Measuring,

TA Technology (Shanghai) Co., Ltd.
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FCC RF Test Report

Report No: R2203A0238-R1

LTE Band 5 16QAM 1.4MHz CH-Low 1RB

Spectrum

Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

Span 11.0 MHz

ALImit

LTE Band 5 16QAM 1.4MHz CH-High 1RB

Spectrum
dim  Offset 6.00 &

Mode Auto Sweep  Input 1 AC

3003 pts

[ mAW | Frogquen: | Powerabs | ALimit

Span 13.0 MHz

LTE Band 5 16QAM 1.4MHz CH-Low 100%RB

eceiv Spectrum
Bm  OfMset 6.00 d8

Mode Auto Sweep  Input 1 AC

Span 11.0 MHz

Measuring,

LTE Band 5 16QAM 1.4MHz CH-High 100%RB

Spectrum v
diém Offset 6.00 &

Mode suto Sweep  Input 1 AC

3003 pts

tec Spectrum
Ref Lavel B Offset 6.00 d8
unt 0

Mode Auto Sweep  Input 1 AC

sl ”J ”mﬂ

i AL

Hz 3003 pts Span 12.0 MHz

lissions

| Rongotow | Rangoup | RBW | Frequon

Spectrum

diém  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

3003 pts

[ mAW | Fru | Powerabs | ALimit

Span 14.0 MHz
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FCC RF Test Report

Report No: R2203A0238-R1

LTE Band 5 16QAM 3MHz CH-Low 100%RB

Spectrum

Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

Span 12.0 MHz

ALImit

Froquon | Power Abs

LTE Band 5 16QAM 3MHz CH-High 100%RB

Spectrum
dim  Offset 6.00 &

Mode Auto Sweep  Input 1 AC

Span 14.0 MHz

3003 pts

[ mAW | Froquen: | Powerabs | ALimit
100.0 8.3 18.4

Measuring,

Receiv. Spectrum
Ref Lavel B Offset 6.00 d8
unt 0

Mode Auto Sweep  Input 1 AC

'R

I\
[\

¥ KL\% " \N'?
..,.,-u..u-...-—-f.\.nN‘-"*“l“.’l"J v it 'l;

3003 pts Span 14.0 MHz

Spectrum

diém  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

3003 pts Span 16.0 MHz

Spectrum

Bm  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

Ref Level
unt

Iqun%nluf.-ﬂw. i STl

MR L J

i e
. Sy

S m.-a..-le"""""'” i
i

Hz 3003 pts Span 14.0 MHz

5 s Emissions.
|__Rongotow | Rangoup | REW | F | PoworAbs | aLimit

Spectrum

diém  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

R DR

Span 16.0 MHz

ALImit
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LTE Band 5 16QAM 10MHz CH-Low 1RB LTE Band 5 16QAM 10MHz CH-High 1RB

Spectrum b Re r Spectrum
Offset 6.00 2 Mode Auto Sweep  Input 1 AC dim  Offset 6.00 & Mode Auto Sweep  Input 1 AC

"

I i|' | " . il ) | *,
W 4 " Bl ¥ .
J J!J".""'H-"W.“kll .J%."\-l“:'[ll. Llh W f “7,-»&“- j‘llli“ I"l-"«k}'.'- WA LJK"UMVH’* Wind,

|4_: “.\.mf"*

n ) i J
" rd"'"l'hla.-.l (WY Tt Wb e e e e L e v e ]

3003 pts Span 19.0 MHz CF 84 2 3003 pts Span 21.0 MHz

ALimit

LTE Band 5 16QAM 10MHz CH-Low 100%RB LTE Band 5 16QAM 10MHz CH-High 100%RB

Spectrum

eceiv Spectrum C
Ref Lavel diém  Offset 6.00 d8 Mode Auto Sweep  Input 1 AC

Ref Level Offset 6.00 d8 Mode Auto Sweep  Input 1 AC
unt

ity St bk Py T s, Ak s A S L il Pl

3003 pts Span 19.0 MHz CF 849,5 MHz 3003 pts

L Rew | G | Powor AL

Spurious Emissions

ST T 1 L

Measuring,
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FCC RF Test Report

Report No: R2203A0238-R1

5.5. Peak-to-Average Power Ratio (PAPR)

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Methods of Measurement

Measure the total peak power and record as Ppx. And measure the total average power and record as
Pavg. Both the peak and average power levels must be expressed in the same logarithmic units (e.g.,

dBm). Determine the PAPR from:

PAPR (dB) = Ppy (dBm) - Pag (dBm).

Test Setup

EUT

Splitter

Spectrurm
Analyzer

Base station Simulator

Limits

According to the Sec. 22.913(d), The peak-to-average ratio (PAR) of the transmission must not

exceed 13 dB.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 0.4 dB.
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FCC RF Test Report Report No: R2203A0238-R1

Test Results

Frequenc Peak Av PAPR | Limit
Mode Channel (I?IIHz) J (dBm) (dBrgn) (dB) (dB) Conclusion
WCDMA 4132 826.4 2596 | 23.21 2.75 <13 PASS
Band V 4183 836.6 2599 | 23.19 2.80 <13 PASS
(RMC) 4233 8466 | 2608 | 2319 | 289 | <13 PASS
LTE Band 5
Bandwidth Frequenc Peak | Av PAPR | Limit
Modulation (MHz) Channel (I‘\‘IIHz) J (dBm) (ng‘) (dB) | (dB) Conclusion
20407 824.7 26.70 | 21.19 | 5.51 <13 PASS
1.4 20525 836.5 27.05 | 21.60 | 545 | <13 PASS
20643 848.3 2641 | 21.28 | 513 | <13 PASS
20415 825.5 2712 | 2150 | 5.62 | =13 PASS
3 20525 836.5 26.85 | 2149 | 536 | <13 PASS
aPsk 20635 847.5 26.13 | 21.20 | 493 | <13 PASS
20425 826.5 26.18 | 2093 | 5.25 | =13 PASS
5 20525 836.5 26.73 | 2148 | 525 | <13 PASS
20625 846.5 2591 | 21.07 | 484 | <13 PASS
20450 829 34.01 | 28.97 | 5.04 | <13 PASS
10 20525 836.5 33.80 | 28.87 | 493 | <13 PASS
20600 844 33.58 | 28.65 | 493 | =13 PASS
20407 824.7 27.28 | 21.08 | 6.20 | =13 PASS
1.4 20525 836.5 2741 | 21.21 | 6.20 | <13 PASS
20643 848.3 2716 | 21.39 | 577 | <13 PASS
20415 825.5 2792 | 2163 | 6.29 | <13 PASS
3 20525 836.5 27.37 | 21.28 | 6.09 | <13 PASS
20635 847.5 2729 | 2152 | 577 | <13 PASS
16QAM 20425 826.5 2735 | 2118 | 6.17 | <13 PASS
5 20525 836.5 2746 | 21.32 | 6.14 | <13 PASS
20625 846.5 26.26 | 20.64 | 5.62 | <13 PASS
20450 829 34.88 | 28.97 | 5.91 <13 PASS
10 20525 836.5 34.71 | 28.85 | 5.86 | <13 PASS
20600 844 3447 | 28.67 | 580 | <13 PASS
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5.6. Frequency Stability

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

Frequency Stability (Temperature Variation)

The temperature inside the climate chamber is varied from -40°C to +85°C in 10°C step size,

(1) With all power removed, the temperature was decreased to 0°C and permitted to stabilize for
three hours.

(2) Measure the carrier frequency with the test equipment in a “call mode”. These measurements
should be made within 1 minute of powering up the mobile station, to prevent significant self
warming.

(3) Repeat the above measurements at 10°C increments from -40°C to +85°C. Allow at least 1.5
hours at each temperature, un-powered, before making measurements. Frequency Stability
(Voltage Variation)

The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the
battery-operating end point which shall be specified by the manufacturer.

This transceiver is specified to operate with an input voltage of between 3.3 V and 4.3 V, with a
nominal voltage of 3.8V.

Test setup

‘Climate chamber ]l

[

I ;

[ EUT : Eiasp station

: | Simulator

1 |

DC Power Supply
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Limits

According to the Sec. 22.355, the frequency stability of the carrier shall be accurate to within 2.5 ppm
of the received frequency for mobile stations.

Limits < 2.5 ppm

Measurement Uncertainty

The assessed measurement uncertainty to ensure 99.75% confidence level for the normal
distribution is with the coverage factor k = 3, U= 0.01ppm.
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Test Result
WCDMA Band 5
Condition 824 849 Delta Fr;:;tia”r:;y
Temperature Voltage | F low@-13dBm(MHz) | F high@-13dBm(MHz) | (Hz) (ppm)
Normal (25°C) 824.0321 848.9679 2.33 | 0.00279
Extreme (85°C) 824.0289 848.9690 462 | 0.00552
Extreme (80°C) 824.0328 848.9651 4.31 0.00515
Extreme (70°C) 824.0309 848.9672 2.23 | 0.00267
Extreme (60°C) 824.0323 848.9656 2.63 | 0.00314
Extreme (50°C) 824.0317 848.9662 1.27 | 0.00152
Extreme (40°C) 824.0304 848.9675 0.63 | 0.00075
Extreme (30°C) Normal 824.0297 848.9682 256 | 0.00306
Extreme (20°C) 824.0318 848.9661 1.74 | 0.00208
Extreme (10C) 824.0306 848.9673 -0.19 | -0.00023
Extreme (0°C) 824.0319 848.9662 -0.56 | -0.00067
Extreme (-10°C) 824.0324 848.9655 1.39 | 0.00166
Extreme (-20°C) 824.0313 848.9666 2.35 | 0.00281
Extreme (-30°C) 824.0283 848.9699 3.43 | 0.00410
Extreme (-40°C) 824.0268 848.9711 -1.26 | -0.00151
. LV 824.0316 848.9663 0.13 | 0.00016
25°C HV 824.0313 848.9669 3.26 | 0.00390
Channel/ Voltage | Temperature | Deviation | Deviation | Limit
Modulation Frequency Pas.s/
(MHz) | (Vdc) (°C) (H2) (opm) | (ppm) |
LTE Band 5/ 10MHz / Full RB
VL 16 0.0191 +25 | Pass
VN TN -6 -0.0072 | +2.5 | Pass
VH 12 0.0143 +2.5 | Pass
50 8 0.0096 +25 | Pass
QPSK 20525/ 40 20 0.0239 +25 | Pass
836.5 30 -15 -0.0179 | £2.5 | Pass
VN 20 -13 -0.0155 | +25 | Pass
10 19 0.0227 +25 | Pass
0 -17 -0.0203 | £+2.5 | Pass
-10 -11 -0.0132 | £+2.5 | Pass
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-20 -13 -0.0155 2.5 | Pass
-30 5 0.0060 25 | Pass
VL 24 0.0287 +25 | Pass
VN TN 36 0.0430 2.5 | Pass
VH 18 0.0215 2.5 | Pass
50 -19 -0.0227 2.5 | Pass
40 23 0.0275 2.5 | Pass
20525/ 30 15 0.0179 2.5 | Pass
16QAM
836.5 20 8 0.0096 2.5 | Pass
VN 10 -11 -0.0132 +25 | Pass
0 17 0.0203 +2.5 | Pass
-10 12 0.0143 2.5 | Pass
-20 27 0.0323 +25 | Pass
-30 -23 -0.0275 +25 | Pass
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5.7. Spurious Emissions at Antenna Terminals

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to Spectrum Analyzer and Base Station Simulator via power Splitter. The
measurement is carried out using a spectrum analyzer. The spectrum analyzer scans from 9kHz to
the 10th harmonic of the carrier.

The peak detector is used. RBW are set to 100 kHz and VBW are set to 300 kHz for below 1G, RBW
are set to 1MHz and VBW are set to 3MHz for above 1G, Sweep is set to ATUO.

The modulation mode and RB allocation refer to section 5.1, using the maximum output power
configuration.

Test setup

Spectrum
Analyzer

EUT Splitter

Base station Simulator

Limits

Rule Part 22.917(a) specifies that “The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10
log (P) dB.”

Limit -13 dBm

Measurement Uncertainty

The assessed measurement uncertainty to ensure 99.75% confidence level for the normal
distribution is with the coverage factor k = 1.96.

Frequency Uncertainty
9kHz-1GHz 0.684 dB
1GHz-18GHz 1.407 dB
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Test Result

Sweep the whole frequency band through the range from 9kHz to the 10th harmonic of the carrier,
the emissions more than 20 dB below the limit are not reported.

The signal beyond the limit is carrier.

WCDMA Band V CH-Low 30MHz ~ 1GHz WCDMA Band V CH-Low 1GHz ~ 9GHz
=|
’HVII [ et | VDN PRI ey urtd
PARYRTOE R PR PR T TR T AR 1P R A e
WCDMA Band V CH-Middle 1GHz ~ 9GHz
I
ﬂ ‘ WWW%M A Mo s A Lol g i i
VI FPYES o Py T R JPT RPRPY T FRPEE P [P o I P m
WCDMA Band V CH-High 30MHz ~ 1GHz WCDMA Band V CH-High 1GHz ~ 9GHz
E|
‘/ \l WJ»WMMNLMA o Pora kgl st s aikach g
PN WP TR Y R Fadk i, T8 T Iy
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LTE Band 5 1.4MHz CH-Low 30MHz~1GHz
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LTE Band 5 1.4MHz CH-Middle 1GHz~9GHz

EEW 1
vEW 3
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LTE Band 5 1.4MHz CH-High 1GHz~9GHz
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vEW 3
Fer 0 dEm Ace 10 aB SWT 100 ms
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LTE Band 5 3MHz CH-Low 30MHz~1GHz

LTE Band 5 3MHz CH-Low 1GHz~9GHz
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LTE Band 5 3MHz CH-High 1GHz~9GHz
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LTE Band 5 5MHz CH-Low 30MHz~1GHz
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LTE Band 5 5MHz CH-Middle 1GHz~9GHz
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LTE Band 5 10MHz CH-Low 30MHz~1GHz
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5.8. Radiates Spurious Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

1. The testing follows FCC KDB 971168 v03r01 Section 5.8 and ANSI C63.26 (2015).

2. The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from
the antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation
and turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of
turntable is 0° to 360°, and the receive antenna has two polarizations Vertical (V) and Horizontal (H).
3. A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of
the EUT. The log-periodic antenna will be driven by a signal generator and the level will be adjusted
till the same power value on the spectrum analyzer or receiver. The level of the spurious emissions
can be calculated through the level of the signal generator, cable loss, the gain of the substitution
antenna and the reading of the spectrum analyzer or receiver.

4. The EUT is then put into continuously transmitting mode at its maximum power level during the
test.Set Test Receiver or Spectrum RBW=1MHz,VBW=3MHz for above 1GHz and
RBW=100kHz,VBW=300kHz for 30MHz to 1GHz,, And the maximum value of the receiver should be
recorded as (Pr).

5. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for
the frequency band of interest is placed at the reference point of the chamber. An RF Signal source
for the frequency band of interest is connected to the substitution antenna with a cable that has been
constructed to not interfere with the radiation pattern of the antenna. A power (PMea) is applied to the
input of the substitution antenna, and adjust the level of the signal generator output until the value of
the receiver reach the previously recorded (Pr). The power of signal source (PMea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna polarization.
6. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (Pcl) ,the Substitution Antenna
Gain (Ga) and the Amplifier Gain (PAg) should be recorded after test.

7. The measurement results are obtained as described below:

Power(EIRP)=PMea- PAg - Pcl + Ga

The measurement results are amend as described below:

Power(EIRP)=PMea- Pcl + Ga

8. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi)
and known input power. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP
= EIRP-2.15dBi.

The modulation mode and RB allocation refer to section 5.1, using the maximum output power
configuration.
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Test setup

30MHz~~~ 1GHz

3m

[~ tower

Turntable
EUT

T

Antenns

a

Bmil

1m to 4m

'

Spectrum

Analyzer

Ground Plane

v

Coaxial Cable /

Above 1GHz

3m.

Tumtable
\

e ———

Anienna
tower
| ——  Hom
i AT
4 -_“\ Speginum
\ afyalyzed
— L—-
| |
AY
“.
- ==
== Pre-amp | o=

Note: Area side:2.4mX3.6m

Limits

Rule Part 22.917(a) specifies that “The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10

log (P) dB.”

Limit

-13 dBm

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k = 1.96, U= 3.55 dB.
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Test Result

Sweep the whole frequency band through the range from 30MHz to the 10th harmonic of the carrier,
the emissions below the noise floor will not be recorded in the report.

WCDMA Band V CH-Middle

Harmonic Frequency SG ?j:se Gai.n Antfann'a it:l Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 1673.2 -58.50 2 10.75 | Horizontal | -51.90 | -13.00 | 38.90 315
3 2509.8 -61.89 | 2.51 | 11.05 | Horizontal | -55.50 | -13.00 | 42.50 90
4 3346.4 -61.50 | 4.2 | 11.15| Horizontal | -56.70 | -13.00 | 43.70 90
5 4183.0 -60.08 | 52 | 11.15| Horizontal | -56.28 | -13.00 | 43.28 135
6 5019.6 -58.37 | 5.5 | 11.95| Horizontal | -54.07 | -13.00 | 41.07 45
7 5856.2 -60.05 | 5.7 | 13.55| Horizontal | -54.35|-13.00 | 41.35 90
8 6692.8 -68.12 | 6.3 | 13.75| Horizontal | -52.82 | -13.00 | 39.82 0
9 7529.4 -5450 | 6.8 | 13.85| Horizontal | -49.60 | -13.00 | 36.60 315
10 8366.0 -55.14 | 6.9 | 14.25| Horizontal | -49.94 | -13.00 | 36.94 225
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2.The worst emission was found in the antenna is Horizontal position.
LTE Band 5 5MHz CH-Middle
Cable ERP
Harmonic Frequency SG Loss GaiP Antfenn.a Level Limit | Margin | Azimuth
(MHz) (dBm) (dB) (dBi) | Polarization (dBm) (dBm) | (dB) (deg)
2 1673.0 -53.70 | 2.00 | 10.75| Horizontal | -47.10 | -13.00 | 34.10 135
3 2509.5 -53.09 | 2.51 | 11.05 | Horizontal | -46.70 | -13.00 | 33.70 45
4 3466.2 -58.43 | 420 | 11.15 | Horizontal | -53.63 | -13.00 | 40.63 0
5 4215.9 -60.60 | 5.20 | 11.15 | Horizontal | -56.80 | -13.00 | 43.80 45
6 5165.6 -556.82 | 550 | 11.95 | Horizontal | -51.52 | -13.00 | 38.52 270
7 5815.3 -60.64 | 5.70 | 13.55 | Horizontal | -54.94 | -13.00 | 41.94 315
8 6765.0 -57.63 | 6.30 | 13.75 | Horizontal | -52.33 | -13.00 | 39.33 90
9 7614.7 -53.45 | 6.80 | 13.85 | Horizontal | -48.55|-13.00 | 35.55 45
10 8464 .4 -56.08 | 6.90 | 14.25 | Horizontal | -50.88 | -13.00 | 37.88 135
Note: 1.The other Spurious RF Radiated emissions level is no more than noise floor.
2.The worst emission was found in the antenna is Horizontal position.
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6. Main Test Instruments

Date of Testing: (Original) June 29, 2018~ July 16, 2018 and July 30, 2018~ July 31, 2018 and
August 3, 2019~ August 13, 2019

Name Manufacturer Tvpe Serial Calibration | Expiration
P Number Date Date
B Stati
as.e ation R&S CMW500 113824 2019-05-19 | 2020-05-18
Simulator
Power Splitter Hua Xiang SHX-GF2-2-13 10120101 / /
Spectrum .
Key sight N9010A MY50210259 | 2019-05-19 | 2020-05-18
Analyzer
Universal Radio
Communication Key sight E5515C MY48367192 | 2019-05-19 | 2020-05-18
Tester
Signal Analyzer R&S FSV30 100815 2018-12-16 | 2019-12-15
Loop Antenna | SCHWARZBECK FMZB1519 1519-047 2017-09-26 | 2019-09-25
Trilog Antenna | SCHWARZBECK | VUBL 9163 9163-201 2017-11-18 | 2019-11-17
Horn Antenna R&S HF907 100126 2018-07-07 | 2020-07-06
Signal
R&S SMB 100A 102594 2019-05-19 | 2020-05-18
generator
Climatic
ESPEC SU-242 93000506 2017-12-17 | 2020-12-16
Chamber
Preampflier R&S SCuU18 102327 2019-05-19 | 2020-05-18
MOB COMMS :
Keysight 66319D MY43004105 | 2019-05-20 | 2020-05-21
DC SUPPLY
RF Cable Agilent SMA 15¢cm 0001 2019-06-14 | 2019-09-13
Software R&S EMC32 9.26.0 / /
Date of Testing: (Variant) March 19, 2022 ~ March 29, 2022
Serial Calibration | Expiration
N Manufact T
ame anufacturer ol Number Date Date
C icati
emmunication Anritsu MT8821C | 6201538758 | 2021-05-15 | 2022-05-14

Tester

**+END OF REPORT *****
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ANNEX A: The EUT Appearance

The EUT Appearance is submitted separately.
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ANNEX B: Test Setup Photos

The Test Setup Photos is submitted separately.
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ANNEX C: Product Change Description 1

Quectel Wireless Solutions Co., Lid.

We, Quectel Wireless Solutions Co., Ltd, declare the following models

Statement

as series application.

Name: LTE Module

Parent Model: EC25-AFX
Variant Model: EC25-AFXD, EC25-AFXD MINIPCIE

EC25-AFX, EC25-AFXD and EC25-AFXD MINIPCIE are all LTE modules.
They use the same chipset, support same bands and share the same
software & hardware design. The only difference is EC25-AFXD and
EC25-AFXD MINIPCIE are data only modules which is configured by

firmware based on EC25-AFX.

Following details are the difference of these modules.

WCDMA: B2/B4/B5

Module Frequency bands Capability
FDD:
EC25-AFX Cat.4
B2/B4/B5/B12/B13/B14/B66/B71 :
EC25-AFX MINIPCIE | o B2/B4/BS Data&Voice
EC25-AFXD FDD: Catd
EC25-AFXD MINIPCIE B/BA/ES/BL2/BLa B4 R00 B Data Only

Meanwhile, EC25-AFXD MINIPCIE makes up of EC25-AFXD module and
PCle carrier board. The carrier board switches EC25-AFXD module to
follow PCl Express Mini Card 1.2 standard connector protocol. No any
other internal changes in EC25-AFXD module. We hereby state that two
models are identical in interior structure and components, and just

connector interface is different for the marketing requirement.

Your assistance on this matter is highly appreciated.

Sincerely,

Name: Jean Hu jeczm. l”’t\,\,

Title: Certification Section
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ANNEX D: Product Change Description 2

The Product Change Description are submitted separately.
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